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larmaceuticallymefnl salts nf carbmrvi,. acid ^rr",tr- 
Field of the invftntirm 

The present invention relates to certain novel salts of (2S)-3<4-{2-[amino)-2- 
oxoemo*y)phenyl>-2-emoxypr„panoic aeid derivatives, «o processes for preparing such 
compound*, to Aeir the utility in treadng cUnicai conditions including lipid disorders 
(dysUpidemias, whether or no, associated with insulin resistance and other manifestations of 
the metabolic syndrome, to methods for .heir therapeutic use and to pharmaceutical 
compositions containing them. 

Background of the inv^rinr, 

The metaboUc syndrome including type 2 diabetes mellitus. refers to a cluster of 
notations including insulin resistance with accompanying hyperinsulinaemia. possib.y 
type 2 dtabe.es mellitus, arterla. hypertension, central (viscera!) obesity, dyslipidaemia 
observed as deranged lipoprotein levels typically characterised by etevated VLDL (very !ow 
density lipoproteins,. smaU dense LDL particles artd reduced HDL (high density lipoprotein) 
concentrations and reduced fibrinolysis. 

Recen, epidemiological research has documented that individuals with insulin resistance m . 
greatly mcreased risk of cardiovascular morbidity and mortality, notab.y suffering from 
myocardial infarcdon and stroke. * type 2 diabetes meUitus amerosCemsis reiated conditions 
cause up to 80% of all deaths. 

In clinical medicine there is awareness of the need to increase the insulin sensitivity in 
patients with the metabolic syndrome and thus to correct the dyslipidaemia which is 
considered to cause the accelerated progress of atherosclerosis. However, currently this 
a universally accepted diagnosis with well-defined pharmacotherapeutic indications 
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wherein n is 1 or 2 and pharmaceutical^ acceptable salts, solvates, crystalline forms and 
prodrugs thereof are highly potent PPARa modulators. PPAR is short peroxisome 
proliferator-activated receptors (for for a review of the PPARs see T. M.Willson et al J Med 
Chem 2000, Vol 43, 527). These compounds are effective in treating conditions associated 
with insulin resistance. Specific pharmaceutical^ acceptable salts of compounds of the 
formula A are not disclosed in PCT/GB02/05743. Further, no information is provided in 
relation to how crystalline forms of compounds of the formula A, and particularly salts 
thereof, may be prepared. The compound in which n is 2 is prepared as the free acid in this 
application. However, this compound is a syrup and is not suitable for use in pharmaceutical 
formulations. Therefore there exists aneed for a derivative of this compound which has 
physical and chemical properties suitable for use in pharmaceutical formulations. Attempts 
were made to produce salts with many different counter-ions. However, most were 
unsatisfactory for one of the following reasons. A salt could not be formed in the solid state 
or if formed the salt was amorphous with a low glass transition temperature . 

In the formulation of drug compositions, it is important for the drug substance to be in a form 
in which it can be conveniently handled and processed. This is of importance, not only from 
the point of view of obtaining a commercially-viable manufacturing process, but also from the 
point of view of subsequent manufacture of pharmaceutical formulations comprising the 
active compound. 

Further, in the manufacture of drug compositions, it is important that a reliable, reproducible 
and constant plasma concentration profile of drug is provided following administration to a 
patient. 

Chemical stability, solid state stability, and "shelf life" of the active ingredients are also very 
important factors. The drug substance, and compositions containing it, should preferably be 
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significant change » the active component's physico-chemica, characterises (e.g its 
chemical composirion, density, hygroscopicity and solubility). 

The skilled person will appreciate that, be ^ 

IT " ***** ^ ^ be « - — of case 

SZT ~ of phan ™ — — Md a - — 

Description of the invent,™ 

The present inv e ntion provides . ^ , ^ ^ ^ 

fhexyw-phenyleftyljarrunoj^xoethoxylphenyopropan^^. 

Webave found that certain compounds of the invention ^ 

prepared in crystalline form. 7 

Adding to a further aspect o, the iuveurion there is provided a compound of the inveorion 
in substantially crystalline form. 

Although we have found that it is possible to produce compounds of die invention in forms 
wh,ch are greater than 80% crystalline, by "substanuaUy crystaUine" we include greafcr man 
20%, p.,erab,y greater than 30%, and more preferably greater man 40% (e.g. greater man 
any of 50, 60, 70, 80 or 90%) crystalline. 

Acceding to a farmer aspect of the invention mere is a.so provided a compound of the 
invention mparriauy crystalline form. By partially crystalline" we include 5% or between 
5% and 20% crystalline. 
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deferential scannmgcalortaetry (DSC) and microcalorimerry, ^ also be used. 

expounds of meinvention, and particuUrly crystals compounds of the invention. may 
have rmprovedstamhty when compared ,o compounds disclosed in PCT/GB02/05743. 

The term "stability" as defined herein includes chemical stability and solid state lability. 

B, "chemical stability", w . Utc.ude that i, may be possible to store compounds of tbe 
mvenuon m an rso.ated form, or in me form of a formuiauon in which i, I provided m 
dnuxture wrth pharmaceutical accept carrier,, diluents or adjuvants (e. g in an or* 
do ^ form SU co . ^ Mpsu]e M X ^ nonmi ^ ^ 

msrgnmcant degree of chemical degradation or decomposition. 

By "solid state stability, we include ma, i. may be possible to store compounds of the 
mvention in an isolated solid form, or in the form of a solid formulation in which it is 
provided in admixture with pharmaceuticaUy acceptable carriers, diluents or adjuvants (e g ta 
an oral dosage form, such as a tablet, capsule etc.). under norma, storage conditions, 
rns.gn.ncan. degree of solid stafc transformation (e.g. crystaUisation, realisation, so.id 
state phase transmon, hydration, dehydration, solvatisation or desolvatisation). 

Examples of « storage condition*" include temperatures of between minus 80 and p!us 
50 c (preferably between 0 and 40"C and more preferably room temperahrres, such as 
30 CX pressures of berween 0.1 and 2 bars (preferably a, atmospheric pressure), relative 
humrdrties of between 5 and 95% (preferably 10 ,o 60%), and/or exposure to 460 lux of 

~leUght,forprolo„gedperrc< i s(i.e.grea tt rthanor^ual tosi xmo„th S ). Undersuoh 
conditions, compounds of Ore invention may be found to be less man 15%. more preferably 
less ftan 10%, and especially less than 5%, chenucaUy.degraded/decomposed. or solid state 
transformed, as appropriate. The skilled person will appreciate that the above-mentioned 
upper and iower limits for temperature, pressure and relative humidity represent extremes of 
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norma storage condition,, and that certain combinations of these extremes will not be 
experienced dnring normal storage (e.g. a temperature of 50°C and a ptessure of 0. 1 bar). 

It may be possible to crystallise salts of compounds of the present invention with or without 
the presence of a solvent system (e.g. crystallisation may be from a melt, under supercritical 
conditions, or achieved by sublimation). However, we pmfer that crystallisation oceurs from 
an appropriate solvent system. 

According to a further aspect of the invention, there is provided a process for the preparation 
of a crystaUine compound of the invention which comprises crystallising a compound of the 
invention from an appropriate solvent system. 

Crystallisation temperatures and crystallisation times depend upon the salt that is to be 
crystalhsed, the concentration of that salt in solution, and the solvent system which is used. 

Crystallisation may also be initiated and/or effected by way of standard techniques for 
example with or without seeding with crystals of the appropriate crystalline compound of the 
invention. 

Different crystalline forms of the compounds of the invention may be readily characterised 
usmg X-ray powder diffraction (XRPD) methods, for example as described hereinafter. 

In order to ensure that a particular crystalline form is prepared in the absence of other 
crystalUne forms, crystallisations are preferably carried out by seeding with nuclei and/or seed 
crystals of the desired crystalUne form in substantia^ complete absence of nuclei and/or seed 
crystals of other crystalline forms. Seed crystals of appropriate compound may be prepared 
for example, by way of slow evaporation of solvent from a portion of solution of appropriate 



Compounds of the invention may be isolated using techniques which are well known to those 
skilled in the art, for example decanting, filtering or centrifuging. 
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Compounds may be dried using standard techniques. 

Further purification of compounds of the invention may be effected using techniques, which 
are well known to those skilled in the art. For example impurities may be removed by way of 
recrystallisation from an appropriate solvent system. Suitable temperatures and times for the 
recrystallisation depend upon the concentration of the salt in solution, and upon the solvent 
system which is used. 

When compounds of the invention are crystallised, or recrystallised, as described herein, the 
resultant salt may be in a form which has improved chemical and/or solid state stability, as 
mentioned hereinbefore. 

Compounds of the invention have the advantage that they may be more efficacious, be less 
toxic, be longer acting, have a broader range of activity, be more potent, produce fewer side 
effects, be more easily absorbed, and/or have a better pharmacokinetic profile (e.g. higher oral 
bioavailability and/or lower clearance), than, and/or have other useful pharmacological 
physical, or chemical, properties over, compounds known in the prior art. Compounds of the 
invention may have the further advantage that they may be administered less frequently than 
compounds known in the prior art. 

Compounds of the invention may also have the advantage that they are in a form which 
provides for improved ease of handling. Further, compounds of the invention have the 
advantage that they may be produced in forms which may have improved chemical and/or 
solid state stability (including e.g. due to lower hygroscopicity). Thus, such compounds of 
the invention may be stable when stored over prolonged periods. 

lii another aspect the invention provides the salts of the present invention wherein a suitable 
stoichiometric ratio of base to free acid in the range 0.25:1.5 to 3.0:1, such as 0.45:1.25 to 
1 .25: 1 , including 0.50: 1 to 1 : 1 . 

Compounds of the invention may also have the advantage that they may be crystallised in 
good yields, in a high purity, rapidly, conveniently, and at a low cost. 
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The compounds of me preS en. invention have ao«iv ity as medicaments. In particular me 
compounds are highly po te „, agonists of PPARcc b addition me compounds of me present 
tnvention ate also agonists of PPAR, The tetm agonists as used hetein, includes partial 



agonists. 



The compounds of the invention may also he in me form o, a mixed sal, such aa e g calcium 

dmydrate. It win also he understood ma, certain crystal cotnpounds of the pr^nT 
motion may exist in so.va.ed, for example hydrated, as we,, as undated a„ a mM 
forms. It ,s to be understood mat the present invention encompass aU such solvared forms. 

Specific compounds of the invention are: 
(25>2-emoxy-3-(4- f 2-[hexy^^ 
magnesium salt; and 

calcium chloride W-2-emoxy-3-(4-{2-[hexyl(2-phenylemyl)ainino]^ • 
oxoethoxy}phenyl)propanoate dihydrate. 

The present invention also provides the following embodiments. 

A calcium salt of (^-2^thoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-2- 
oxoethoxy } phenyl)propanoic acid, characterised by an X-ray powder diffraction pattern 
characterised by peaks with d-values at 31.1, 10.5, 7.7 and 4.63 A. 

A calcium salt of <2^2-e*oxv-3-(4-^^ 

oxoethoxy } phenyl)propanoic acid having the XRPD pattern substantially as disclosed in 
figure A. 

A magnesium salt of C 25 )-2-ethoxy-3-(4-{2-[hexyl(2-pheny,ethy,)amino]-2- 
oxoemoxy)pheny,)propano i c acid characterised hy an X-ray powder diffraction pattern 
characterised by peaks with d-values at 30.5 and 10.2 A. 
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A magnesium salt of (2S)-2-ethoxv-W4 n n,. , 

v oj z ernoxy 3-(4-{2-[hexyl(2-phenylethyl)amino]-2- 
oxoethoxy}phenyl)propanoic acid A having the XRPn k 

f Igure B . 8 ^ D Pattem subst antiaUy as disclosed in 

Methods o f prep aration 

Pres e nt invenaon ^ „. TO by 



an inert solvent at a temperature in the range of 0-100-C and ,h. 

a water solnhl. , i • addmg water Mowed by 

a wa t SOIuble calcium „ magnesium ^ fM ^ ^ ^ 

*e re a*.„ n button and opuonaUy seedin g *. solution with the desired product andL 

a of .he product u, an inert soivent Suitab.e advents include isopropanol, ethanol or 

■sopropy, acetate . Suitabie Events inciude isoooane and di is op,opy, ether The 

centnfugation. 



• solid 



in another aspect the ptesen, invention provides the compound obtainabie by teactm, (2c>2 . 

;rtr 2 " [hexy,(2 " pheny,eayi) ^ 

^^"^"^^-'^'^^iumchiorideandthen 
isolatimg the product. 
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Pharmaceutical preparatory 



The compound, of the invention win normally be administered via the oral, parenteral 
mtmvenoua, intramuscular, subcutaneous or in other injectable ways, buccal, rectal, vaginal 
transdermal and/or nasal route and/or via inhalation, in the form of pharmaceutical 
preparations in a pharmaceu.ica.ly acceptable dosage form. Depending upon the disorder and 
patten, ,„ be .mated and the route o, admnustiation, the compositions may be administemd a. 



varying doses. 



Suitable daily doses of me compound of ,he invention in Uterapeutical treatinen, of humans 
am abou, 0.O001-100 mg/kg body weigh, preferably 0.001-10 mg/kg body weigh.. 

Oral fonnulations are prefer particularly teblers or capsules which may be formulate* by 
methods known .o those skilled in the art to provide dosea of the active compound in me 
mnge of 0.5mg to SOOmg for example , mg, 3 mg, 5 mg. 10 mg, 25mg, 50m g , iOOmg and 

According to a farther aspect of flte invention mere is thus provided a pharmaceutic* 
formulation including the compound of the invention in admixture with pharmaceutic^ 
acceptable adjuvants, diluents and/or carriers. 

Pharmacol ogical p rop^r.-.^ 

The compounds of me invention is useful for the prophylaxis and/or treatinen, of clinical 
conditions associated wim inherent or induced reduced sensitivity to insulin (insulin 
reststance) and associated metabolic disorder (also known as metabolic syndmme). These 
chnical conditions will include, but will no, be limited to, genera! obesity, abdominal obesity 
artenal hypertension, hyperinsulinaemia, hyperglycemia, type 2 diabetes and the 
dyshpidaemia characteristically appearing widt insulin resistance. This dyslipidaemia. also 
kuown as the atherogenic lipoprotein profile, is characterised by moderately elevated non- 
estenfied fatty acids, elevated very low density lipoprctein (VLDL) triglyceride rich particles 
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high Apo B levels, tow high density lipoprotein (HDL) levels associated with low apoAI 
particle levels and high Apo B .evels in ,he presence o, sn.aU. denae, low density lipoproteins 
(LDL) particles, phenotype B. 

The componnda of the present invention are expected* be usefrd in freating patients with 
combmed or mixed hyperlipemias or various degrees of hypertriglyceridemias and 
postprandial dyslipidemia with or without other manifestations of the metabolic syndrome. 

Treatntent with the present compounds is expected to lower the cardiovascular morbidity and 
mortality associated with atherosclerosis due to their antidyslipidaemic as well as 
antiinflammatory properties. The cardiovascular disease conditions include macro- 
angiopathies of various internal organs causing myocardlaI ^ ^ 

fadure, cerebrovascular disease and peripheral arterial insnfflciency of the ,„ W er extremities 
Because of its insulin sensitizing effect the compound iss also expected to prevent or delay the 
development of type 2 diabetes from the metabolic syndrome and diabetes of pregnancy 
Therefore the development of long-term complications associated with chronic 
hyperglycaemia in diabetes mellitos such as the micro-angiopathies causing renal disease 
retinal damage and peripheral vascmar disease of the lower limbs are expected ,„ be delayed 
Furthermore the compound may be uaeful in treatment of various conditions outaide the 
cardiovascular system whether or no. associated with insulin resistance, like polycystic 
ovanan ayndrome, obesity, cancer and states of inflammatory disease including 
neurodegenerative disorders such aa mild cognitive impairment, Alzheimer's disease, 
Parkinson's disease and multiple sclerosis. 

The compounds of the present invention are expected to be useful in controlling glucose • 
levels in patients suffering from type 2 diabetes. 

The present invention provides a method of treating or preventing dysHpidemias, the insulin 
resistance syndrome and/or metabolic disorders (as defined above) comprising the 
administration of a compound of the present invention to a mammal (particularly a human) in 
need thereof. 
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mammal (particularly a human) in need thereof. ontiontoa 

in a Anther aspect the present invention provide, the use of a compound of the present 
invention as a medicament. present 

m a farmer aspect the present invention providos ^ „. 



Combination Therapy 

ITte compounds of me invention may he combined with another therapeutic agent that is 
useful in the treatment of disorders associated with the development and progress oT 

t nt „, ° rmagMtaatcau ^ ad ^^m circulating levels of 

h?r; ^ compound of the invent^ L 

be combined wtth therapeudc agon* used ,o treat comphcadons relateo to micro- 
angiopathies. 

A compound of the invention may he used alongside other therapies for the treatment of 

^nrde drugs for exampie metformin, phenformin and buformin. insulin (synthetic insuUn 
» amyhn, and oral an«hyperg,ycemics (these are divide, in ,o prandL ^ucl 
relators and aipha-glucosidase mhibitors, An example of an alpha-glosidase^L „ 

In another aspect of the invention, the compound of forntnla X, or a pharmaceutical* 
acceptable sal, thereof, may be administer* in association win, a PPAR moduiating age „, 
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PPAR modulating agents include but „ m ^ to a PPAR tdpha and/or gamma and/or 
dctaagoma. orptamac^ acceptable sal*, soWates, aolVa.es of S uch sa,ts or prodrugs 
thereof. Suttabie P PAR a, pha md/or ^ ^ phmnaceuticaUy ^ 

solvates, solvates o, such salts or prodrugs thereof are well known in the art. These include 
the compounds described in WO01/12187, WO 01/!2612, WO 99/62870, WO 99/62872 
WO 99/62871, WO 98/57941, WO 01/40170, WO 04/000790, WO 04/000295 WO 
04/000294, WO 03/051822, WO 03/051821, WO 02/096863, WO 03/051826 WO 
02/085844, WO 0./040172. , Med Chem, 1996, 39, 665, Expert Opinion on Thempeutic 
Paten., 10 (5), 623-634 (in particular the compounds described in the patent application 
hsted on page 634) and J Med Chem, 2000, 43, 527 which are all incorporated herein hy 
IT:^ PPAR *- «■ agonist refem to muraglitazar 

ZLZ 17 <cs " 01 ne,ogUtazone (Mcc - 5M) - b *«*-~ <°™, 

NN-2344), clofibrate, fenofibrate, bezafibrate, gemfibrozil , ciprofibrate, pioglitazone 
rosiglitazone, AVB-0847, AVB-8134, CLX-0921, DRF-,0945, DRF-4832, LY-518674 LY 
818, LY-929, 641597, GW-590735, OW-677954, OW-501516, MBX-102, ONO-5129 
KRP..01,R^83(BM131258,, TAK-559 or TAK-654. Particularly a PPAR alpha and/or 
gamma and/or de.«a agonistrefers to tesagfitazar ((S)-2-emoxy-3-[4K2-(4-memane S ulphonyl- 
oxyphe„y 1} ethoxy) P henyl]propanoic acid) and phannaceuUcaUy acceptable salts thereof. 

In addition a compound of me invention may be used in conjunction with a sulfonylurea for 
example: glimepiride, glibenclamide (glyburide), gliclazide, glipizide, gliquidone 
chlorpropamide, tolbutamide, acotobexamide, glycopyratnide, carbutamide, glibonuride 
Shsoxepid, glybuthiazole, ghbuzole, giyhexatnide, g,ymidine, glypinamide, phenbutamide, 
o eylanude and toiazamide. Preferably fte sutfonylurea is glimepiride or gubendamide 
(glyburide). More preferably the sulfonylurea is glimepiride. The present invention includes 
aauumstration of a compound of thepresen. invention in conjunction with one, two or more 
extshng therapies described in mis combination section. The doses of the other existing 
therapies for the treatment of type 2 diabetes and its associated complications will be those 
known to the an and approved for use by regulatory bodies for example the FDA and may be 
found in the Orange Book published by the FDA. Alternatively smaller doses may be used as 
a result of the benefits derived from the combination. The present invention also includes a 
compound of the present invention in combination with a cholesterol-lowering agent The 
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chok SKro ,-,„wenng agents referred to in this ^ cation toclude bm „ ■ 
mhtbttors of HMG-CoA reduce (3-hydroxy-3-methy,g 1 u,ary 1 c0en2yme A 

* «*— H Auvastatin, tavastatin, lovastatin 
mevastaun. nystatin, nivastatin, ^ ^ Qr a • 

-eptable salt, especiaUy sodium o r calcium, or a solvate thereof, or a solvate of such a sa.« 
A particutar statu, is atorvastatin, or a pharmaceutical* accept sal, so.vate, so.va te o, 
such a sal. or a prodrug thereof. A more particular statin is atorvastetin ealchun sal, A 
particularly preferred staUn is, however, a compound with the chemical name (E). H 4-(4- 
fluorophenylJ-Wsopropyl-Z-fmahylCmethylsulfonyl^oJ-p^ 
dihydroxyhept-6-enoic acid, [abo known as (Em^fluorophenyD-e-iaopropyM-^ 
me *y™<^y^yl>^ P ynu^ 5 - ym ^ s>3 ^ y ^ xy ^ M 
or a pharmaceutical* acceptable salt or solvate thereof, or a solvate of such a salt lie 

Py^din-5.y 1] (3R,5S)-3.5-d i hydroxyhep.-6^oie acid, and its calcium and sodium salts are 

1,1, m ^T" ^ APPIiCati0n • PUbliCa "° n NO ' BP - A -0»147 I . and in Bioorganic 
and Meorcmal Chemistiy, (1997), 5(2). 437-444. This Utter statin is now known under L 
generic name rosuvastatin. 

h. the present appUcation, the term "cholesterol-lowering agent" a!so includes chemical 

wCTT of 1116 HMO °* reduo,ase fahibitore ' -* — • » - — • 

whether active or inactive. 

The present invention also includes a compound of the present invention in combination with 
a Me actd sequestering agent, for example colestipol or cholestyramine or cholestagel. 

The present invention also includes a compound of the present invention in combination with 
an mhrbttor of the ileal bile acid transport system (IB AT inhibitor). 

Suitable compounds possessing IBAT inhibitory activity have been described, see for instance 
the compounds described in WO 93/16055, WO 94/18183, WO 94/18184, WO 96/05188 
WO 96/08484, WO 96/16051, WO 97/33882, WO 98/07449, WO 98/03818, WO 98/38182 
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WO 99/32478, WO 99/35135, WO 98/40375, WO 99/35153. WO 99/64409, WO 99/64410 
WO 00/0.687, WO 00/47568, WO 00/6,568, WO 00/62810, WO 01/68906, DE 19825804 
WO 00/38725. WO 00/38726, WO 00/38727, WO 00/38728, WO 00/38729, WO 01/68906 ' 
WO 01/66533, WO 02/32428, WO 02/50051, BP 864 582. BP489423, EP549967 
BP573848, EP624593. EP624594. EP624595 and EP624596 and the contents of theae patent 
applications are incorporated herein by reference. Farther suitable compunds possessing 
IBAT tnhtbitory activity have been described in WO 94/24087, WO 98/56757, WO 00/20392 
WO 00/20393, WO 00/20410, WO 00/20437, WO 01/34570, WO 00/35889, WO 01/68637 ' 
WO 02/0821 1, WO 03/020710. WO 03/022825, WO 03/022830, WO 03/022286 WO ' 
03/091232, WO 03/106482, JP 10072371, US 5070103, BP 251 315, BP 417 725 BP 869 
121, EP 1 070 703 and EP 597.107 and the contents of these patent applications ate 
incorporated herein by reference. 

Particular classes of IBAT inhibitors suitable for use in the present invention are 
benzothiepines, and the compounds described in the claims, particularly claim 1 of WO 
00/01687, WO 96/08484 and WO 97/33882 are incorporated herein by reference. Other 
suxtable classes of IBAT inhibitors are the 1,2-benzothiazepines, 1,4-benzothiazepines and 
1,5-benzothiazepines. A further suitable class of IBAT inhibitors is the 1,2,5- 
benzothiadiazepines. 

One particular suitable compound possessing IBAT inhibitory activity is (3*,5*)-3-butyl-3- 
emyl-l.l-dioxido-5-pheny^^ 

glucopyranosiduronic acid (EP 864 582). Other suitable IBAT inhibitors include one of 

U-d.oxo-S.S-dibutyl-S-phenyl^ 

carbamoyl]memyl}carbamo^^ 

U-choxo-3,3-dibutyl-5^^^ 

hydroxybeiizyllcaTbamoylme^^ 

UKnoxo-3,3-dibutyl-5-phenyl-7-me^^ 
sulphoetbyl)carbamoyl]me^^ 

U-moxo-3-butyl-3-emyl-5^ 
sulphoemyl)carbamoyl]me^ 
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14-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(Ar-f fR^ a m n . i u . 
hydroxvbenzvllrprKo , u - a -^-(2-sulphoethyI)carbamoyl]-4- 

b 

1,1 * oxo -3-b*yl-3-ethyl^^^ 

l,l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(M(rRVa \N> o , k u 
^ 1, ^ m ~^A5-«e fr ah y<ta ,U* en20thiMepine . VDcarbamoy!] 

tetrahydro-l,5-benzotbiazepine- 

[ft^Xmeay,^^,,^,,^ 
tetrahydro-l,5-benzothiazepine; 
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benzothiazepine; 9 

h ^^l}c^yl me Aoxy >W ,«-«^ ydro . U .^ oM ^ ille . 

e.hyl)carbamo y l]^hydroxybe n z y l)carba m oyto eU ,oxy>2,3,4,5- tett ah y d r o-l,2,5- 
benzothiadiazepine; 

W-^^.^bucyl-S-ph,^^ 

U-dioxo-WsUbutyl-S-phen,!^^ 

'•^^bu.yl-5-ph™^^ 

carbamo y I]^-h y droxybcn 2y l)carba m o y lmethox y )-2,3A5-tetr a h y d ro .l,2,5. 
benzothiadiazepine; 

hydroxypropyljcarbamoyljb^^ 
benzothiadiazepine; 

h ^^»^caiW>ylm^^ 
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U-dioxo-33-dibutyl-5^^ 

carboxyethyljcarb^ 5 _ 
benzothiadiazepine; * ' 

l,l-dioxo-33-cUbutyl-5-phenyl-7-methyltWo-8-(iV- { (R)^ 

methylthioethyl)carbamoyl]ben Z yl } carbamoylmethoxy)-2^ 
benzothiadiazepine; 

U^oxo^cHbmyl-S-phenyl^^ 
1 ,2,5-benzothiadiazepine; 

ia-dioxo-33-cUbutyl-5-phenyl-7- m ethylthio-8^4(R)-a-[^ , 
methylpropyl)carbamoyl]benzyl^^ 

benzothiadiazepine; 

lJ-Dioxo-33-dibutyl-5-phenyl-7- met hyltMo-8KiV-{(R)-a-^K 

benzothiadiazepine; 
U-Dioxo-3,3-dibuty^^^ 

<*«**^^ 3 4 5 _ 

tetrahydro-l,2,5-benzothiadiazepine; 

lJ-Dioxo-33-dibutyl-5-phenyl-7-methyltWo-8^-{(R)-a-^ 

tetrahydro-l,2,5-benzothiadiazepine;and 
^-^^-dibuty^^ 

2,3,4,5,6-pentahydrox^^ 

1 ,2,5-benzothiadiazepine; 

or a pharmaceutical!, acceptable salt, solvate, solvate of such a sal, or a prodrug thereof. 

According to an additional Anther aspect of the present invention there is provided a 
combination treatment comprising the administration of an effective amoun, 0 f . compolmd 
of the present invention the formula A optionally together with a pharmaceutical^ acceptable 
dtluen, or carrier, with the simultaneous, sequential or separate administration one or more of 
the following agents selected from: 
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a CETP (cholesteryl ester tracer pro tei „) inhibitor, for example those referenced and 
described in WO 00/38725 nams 7 WV) .„ ,. rerenceaand 

reference; " W ^ ^ " WMCh » "erein by 

a cholesterol absorption antagonist for example azetidiuones such as SCH 58235 and those 
descnbrf » US 5,767, , 15 which are unrated herein by reference- 

/5 1 54, 1998 which are incorporated herein by reference- 

a nicotinic acid derivative, including slow release and combination products for examnle 
nicotinic acid (niacin), acipimox and niceritrol; P ' 

a phytosterol compound for example stands; 
probucol; 

an omega-3 fatty acid for example Omacor™; 

an anti-obesity compound for example orlistat (BP 129 74J^ an A k ♦ • 

and US 4,929,629); } Slbutraimne < GB 2,184,122 

an antihypertensive compound for example an angiotensin converting enzyme (ACE) 
2 k 7 angi ° tenSin 11 reCePtOT " — * Wock - - ^ha an Anergic 

^-tagonist or inverse agonist for example as described in WO01/70700 and EP 65635 ; 

a Melanin concentrating hormone (MCH) antagonist; 
a PDK inhibitor; or 

modulators of nnclear receptors for example UCR, rXR, RXR, and RORalpha- 
or a phannaceulicaUy accep«a bl e sal,, solvate, solvate of such a sal, or a prodrug .hereof 
ophonallytogeaerwithapharmacenacallyaccentebledil,,,^ • 
^.-has m anin„eedofsuch,heraplurc~ M °<°"~»°°*« 

Pabular ACE inhibitors or pharmaceuUcaUy accept sal., solvates, solvate of such sa, te 

~ of r inciudins acuve metaboutes - wMch cm - - * -» • 

«j»d of the mvenbon .nclude bu, are no, .united to , to folIowing compounds: 

a-bopril caicium, ancovenin, benazepril, benazepril hydrochloride, benazeprila, ' 
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Captopril ' -P^y^aptopril-glu.aftione. ceranapril, cerenopril 
ceronapril, cilazapril, cilazaprilat. delapril, delapril-diacid. enalapril, ena.apri.at, enapril, 
epteaptopril, foroxyrniftine, fosfenopri., fosenopril, fosenopril sodium, fosinopril, fosinopril 
sodium, fosinoprilat, fosinoprilic acid, g,ycopril. hemorphin-4, idraplil , imidapiiJi indo!april 
mdo.apn.at, .ibenzapril, liataoprii, lyciumin A, lyciumin B, mixanpril, moexipril, moexiprila, 
movelupn., muracein A, muracein B. muracein C, penropril, perindopri., perindoprilat 
pivalopril, pivopri., quinapril quinapril hydrochloride, quinaprilat, ramipril, ramiprilat 
spirapri.. spirapril hydrochloride, spiraprilat, spiropri., apiropril hydrochloride, temocapril 
temocapril hydrochloride, teprotide, trandolapril, trandolaprilat, utibaprU, zabicipril ' 
zabicpnlat, zofenopril and zofenoprilat. Preferred ACE inhibitors for use in the present 
invents are ramipril, ramiprilat, lisinopril, enalapril and enalaprilaL More preferred ACE 
mhtbnors for uses in the present invention are ramipril and ramiprilat 

Preferred angiotensin E antagonists, pharmaceutical., acceptable salts, solvates! solvate of 
such sate or a prodrugs thereof for use in combination with a compound of the invention 
mclude, but are not limited to, compounds: candesartan, candesartiu, cUexetil, iosartan 
va.sar.au, irbesartan, tasosartan, telmisaxten and eprosartan. Particular* preferred angiotensin 
E antagonists or pharmaceutical acceptable derivatives thereof for use in ft. present 
invention are candesartan and candesartan cilexetil. 

Therefore in an additional feature of the invention, there is provided a method for for the 
treatment 0 f type 2 diabetes and its associated commons m a warm-blooded animal, such 
as man, ,„ need of such treatment which comprises administering to said animal an effective 
amount of a compound of the present invention in simultaneous, sequential or separate 
administration with an effective amount of one the other compounds described in this 
combination section, or a pharmaceutical* accptabl. sal,, solvate, solvate of such a sal, or a 
prodrug thereof . 

Therefore in an additional feature of me invention, there is provided a method of treating 
hyperhp,demic conditions in a warm-blooded animal, SU ch as man, in need of such treatment 
which comprises administering to said animal an effective amount of a compound of the 
present invention of acomponnd of the invention in simultaneous, sequential or separate 
administtation with an effective amount of one the other compounds described in this 
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common section or a pharmaceutical* acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof. d 

Adding to a further aspec. of the Mention .nereis prov ided a pharmaceutical composition 
wmchcompnses a compound of «he presen, invention and one of the other compounds 
descnhed in this combination section or a phatmaceuticaUv acceptable salt, solvate, solvate o, 
such a sal, or a prodrug thereof, in association with a pharmaceutical acceptabte diluent or 
earner. 

According to a further aspect of the present invention there is provided a * comprising a 
compound of the present invention and one of the other compounds described in this 
combination section or a pharmaceutical acceptable sal, solvate, solvate of such a salt or a 
prodrug thereof. 

According ,„ a further aspect of tire presen. invention mere is provided a kit comprising- 

a) a compound of the present invention in a first unit dosage form- 

b) one of the other compounds described in this combination section or a pharmaceuticals 
acceptable.,, so.vate, solvate of such a salt or a prodrug thereof, in a second uni, dosage 
form; and 6 

O container means for containing said first and second dosage forms. 

According to a further aspect of me present invention there is provided a kit comprising- 

a) a compound of the present invention together with a phannaceuticaUy acceptable diluent 
or earner, in a first unit dosage form; 

b) one of the other compounds described in this combination section or a phannaceutica.lv 
acceptable sate, so.vate, solvate of such a sal. or a prodrug thereof, in a second uni. dosage 
form; and 6 

c) container means for containing said first and second dosage forms. 

According to another feature of the invention there is provided the use of a compound of the 
present invention of the present invention and one of the other compounds described in this 
combination section, or a phannaceuticaUy acceptable salt, solvate, solvate of such a salt or a 
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prodrug thereof, in the manufacture of a medicament for use in the the treatment of metabolic 
syndrome or type 2 diabetes and its associated complications in a warm-blooded animal, such 
as man. 



According to another feature of the invention there is provided the use of a compound of the 
present invention and one of the other compounds described in this combination section or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof in the 
manufacture of a medicament for use in the treatment of hyperhpidaemic conditions in a 
warm-blooded animal, such as man. 

According to a further aspect of the present invention there is provided a combination 
treatment comprising the administration of an effective amount of a compound of the present 
mvention optionally together with a pharmaceutically acceptable diluent or carrier, with the 
simultaneous, sequential or separate administration of an effective amount of one of the other 
compounds described in this combination section, or a pharmaceutically acceptable salt 
solvate, solvate of such a salt or a prodrug thereof, optionally together with a 
pharmaceutically acceptable diluent or carrier to a warm-blooded animal, such as man in need 
of such therapeutic treatment. 



The expression "inert solvent" refers to a solvent that does not react with the starting 
materials, reagents, intermediates or products in a manner which adversely affects the yield of 
the desired product 

Experimental 

'H NMR and 13 C NMR measurements were performed on a Varian Mercury 300 or 
Varian UNITY plus 400, 500 or 600 spectrometers, operating at « H frequencies of 300 400 
500 and 600 MHz, respectively, and at I3 C frequencies of 75, 100, 125 and 150 MHz, 
respectively. Measurements were made on the delta scale (8). 

Unless otherwise stated, chemical shifts are given in ppm with the solvent as internal 
standard. 
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X-ray powder diffraction analysis fXRPrv>„ 
standard. standard methods „ „ f or examol!^ G usln S any internal 

5 WQ.'ntroducUon,oX-Ray Ponder Di#r„ , ^^ ss ' Jenkins, R. and Snyder, R. L. 
C W. 0948), CWW O^^T; ^ & ^ ^ Y ° A; B - 
Alexander, L. B. (.974) Xrav Clarendon Press, London; or Klug, H. P. & 

11*74), X-ray D >ft-acnon Procedures. John WUev h, „ 

ray analyses were performed n. * ■ ■ * ° ns > New Yort X- 

X-PertMPD. The x"! ^ T at, ° naSiemenS D3 ™ »r a Philips 

Ute X axrs to the figures below is 2-theta and the Y axis is intensity. 

^r 0 r^:^ 

Berlin. O&rentiat Sc<uming CalorUne.ry, Spri„ ger , 

Thermo-gravimetric analysis (TGA^ «,« J . 

wi^eBxaIpTes~Ir 

and/or DSC and/OT TOAUiMm^ y " ^ SentiaHy 016 Same XRPD diffraction patterns 
when it is clear from the relevant ™.t , thermograms, we include those instances 

intensities ntay vary when n^Tf' * PerS0 " *« 

y arywnen measured for essentially the same crvstallim, f„™ r 

reasons including, for examp,e, p re ,e m d orientation. ** " * 

Abbreviation c 

DMSO dimethyl sulfoxide 
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THF tetrahydrofuraii 

Pd/C palladium on charcoal 

DMAP dimethylaminopyridine 

t triplet 

s singlet 

d doublet 

q quartet 

m multiplet 

bs broad singlet 

dm doublet of multiplet 

bt broad triplet 

dd doublet of doublet 

XRPD X-ray powder diffraction 

TGA thermogravimetric analysis 

DSC differential scanning calorimetry 

Examples 

Preparatio n of starting material 
Method 1 



(i) Ethyl (2ShMM2ci^ 



oate 



To a solution of ethyl (25)-2-ethoxy-3-(4-hydroxyphenyl)propanoate (23.8 g, 100 mmol 
prepared as described in WG99/62872) in acetonitrile (200 mL) was added anhydrous potassium 
carbonate (31.9 g, 231 mmol) followed by benzyl bromoacetate (17.4 mL, 110 mmol) and the 
reaction mixture was refluxed overnight. The reaction mixture was allowed to cool to room 
temperature, insoluble salts were filtered off and the solution was concentrated in vacuo. The 
residue was taken up in ethyl acetate (300 mL), and the organic phase was washed with aqueous 
NaHC0 3 (3 x 100 mL) and brine (100 mL), dried over anhydrous MgS0 4 , and concentrated in 
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vacuo. Purification on silica gel with methylene chloride as the eluent and collection of pure 
fractions yielded 22.4 g (58%) of a yellow oil. 

'H NMR (400 MHz, CDC.,): 8 1.16 ft 3H), 1.22 ft 3H), 2.93-2.97 (m, 2H), 3.35 (m. 1H) , 3.60 
(m, 1H), 3.97 (m , IH)> 4.16 (,, 2H), 4.64 (s, 2H), 5.23 (s, 2H). 6.82 (d, 2H), 7.15 (d, 2H) 7 32- 
7.39 (m, 5H). ' 

"C NMR (100 MHz, CDC1 3 ): 8 14.3, 15.2, 38.6, 60.9, 65.6, 66.3, 67.0, 80.4, 114.6, 128 5 
128.6, 128.7, 130.6, 135.3, 156.7, 169.0, 172.6. 

(ii) {4-r(2^)-2 1 3-Diethoxv-3-o y o P ro P vllp h ft nnv V ) acetic acid 



To a s olutlon of ethyl C^-H-P-^^^ 
(22.33 g, 57.8 mmol) in freshly distilled THF (290 mL) was added Pd/C (10%, 3.1 g) and the 
react™ mixture was hydrogenated under atmospheric pressure at room temperature overnight 
The mixture was filtered through a plug of Celite and the filtrate was concentrated in vacuo to 
afford 16.6 g (97%) of a light yellow oil. 



*H NMR (400 MHz, CDC1 3 ): 5 1.15 (t, 3H), 1.21 (t, 3H), 2.93-2.98 ( m, 2H), 3.35 (m, 1H) 
(m, 1H), 3.97 (m, 1H), 4.16 (q, 2H), 4.65 (s, 2H), 6.84 (d, 2H), 7.17 (d, 2H), 8.48 (bs, 1H) ' 



3.60 



I3 C NMR (100 MHz, CDC1,): S 14.3, 15. 1, 38.5, 61.0, 65.1, 66.4, 80.3, 114.6, 130.7, 1309 
156.4,172.7,173.7 ' 




To a so.ution of (4-[(2S)-2,3-diett 10 xy.3.oxopropyl)phe„ox y } a cetlc acid (0. 1 10 g, 0.37 mmol) to 
methylene chloride (3.7 mL) were added hexyl(2-phe„ylerhyl)amtoe (0.080 g, 0.39 mmol) and 
DMAP (0.045 g, 0.37 mmol) Mowed by l-myl-MS-dime^aminopropyOcarbodiimide 
hydrochloride (0.071 g, 0.37 mmol), and the reaction mixtnre waa stirred a, room temperamre 
ovemrght. The mixtnre was dilntod with methylene chloride (25 mL), and the organic phase was 
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washed with 5% HC1 (3 x 25 mL), aqueous NaHC0 3 (25 mL) and brine (25 mL), dried over 
Na 2 S0 4 , and concentrated in vacuo. Purification on a prepacked column of silica gel (Isolute® 
SPE Column, 5 g Si/25 mL) with methanol (0-1% gradient) in methylene chloride as the eluent 
yielded 0.125 g (70%) of a colourless oil. 

*H NMR (400 MHz, CDC1 3 ): 8 0.82-0.92 (m, 3H), 1.16 (t, 3H), 1.19-1.33 (m, 9H), 1.45-1 65 
(m, 2H), 2.82-2.90 (m, 2H), 2.91-2.98 (m, 2H), 3.12-3.21 and 3.29-3.42 (2m, 3H, rotamers) 
3.50-3.65 (m, 3H), 3.95 (m,lH), 4.16 (q, 2H), 4.39 and 4.65 (2s, 2H, rotamers), 6.75 and 6.86 
(2d, 2H, rotamers), 7.10-7.34 (m, 7H). 

13 C NMR (100 MHz, CDC1 3 ): 814.0, 14.1, 14.3, 15.1, 22.6, 26.5, 26.7, 27.4, 29.0, 31.5, 31.6, 
33.9, 35.3, 38.5, 45.9, 48.1, 48.3, 48.9, 60.8, 66.2, 67.5, 80.4, 114.5, 126.4, 126.9, 128.5 128 9 
130.1, 130.2, 130.5, 130.5, 138.3, 139.2, 156.9, 157.0, 167.6, 167.8, 172.5. (The number of 
peaks is larger than the number of carbon atoms due to rotamers.) 

(iv) (2S)-2-Emoxy-3-f4-{?-^ ^ 

To a solution of ethyl (25)-2-emoxy-3K4-{2-[hexyl(2-phen y lem y l)amino]-2- 
oxoethoxy}phenyl)pro P anoate (0.081 g, 0.17 mmol) in THF (8.6 mL) was added 4.3 mL of a 
0.10 M LiOH solution and the reaction mixture was stirred at room temperature overnight. The 
reaction mixture was acidified with 2M HC1 and extracted with ethyl acetate (3 x 25mL). The 
combined organic phase was washed with brine (25 mL), dried over Na 2 S0 4 , and concentrated in 
vacuo to afford 0.073 g (96%) of a colourless oil. 

*H NMR (400 MHz, CDC1 3 ): 8 0.82-0.93 (m, 3H), 1.15 (t, 3H), 1.20-1.35 (m, 6H), 1 47-1 62 
(m, 2H), 2.80-2.99 (m, 3H), 3.00-3.09 (m, 1H), 3.11-3.21 and 3.31-3.44 (2m, 3H, rotamers), 
3.50-3.67 (m, 3H), 4.01 (m, 1H), 4.40 and 4.66 (2s, 2H, rotamers), 6.75 and 6.85 (2d, 2H, 
rotamers), 7. 10-7.35 (m, 7H), 8.86 (bs, 1H). 

I3 C NMR (100 MHz, CDC1 3 ): 8 14.0, 14.1, 15.1, 22.6, 22.6, 26.6, 26.7, 27.3, 28.9, 31.5, 31.6, 
33.8, 35.2, 38.1, 46.1, 48.3, 48.4, 49.0, 66.7, 67.4, 79.9, 114.6, 126.4, 127.0, 128.6, 128.9, 130.o! 
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130.1, 130.6, 130.7, 138.2, 139.1, 156.9, 157.0, 168.1, 168.2, 175.6. (The number of peaks is 
larger than the number of carbon atoms due to rotamers.) 

Method 2 

(2&=2=ethoxy^^ 

a) Phenethylamine (30.0 g) was treated with 6M aqueous sodium hydroxide (61.5 ml) in 
toluene (100 ml). A solution of chloroacetyl chloride (28.0 g) in toluene (50 ml) was added 
under temperature control. After complete reaction, the reaction slurry was warmed until a 
complete solution was obtained, and the water-phase was removed. The organic phase was 
washed with aqueous hydrogen chloride and water. The resulting toluene phase was reduced 
by evaporation and diisopropylether was added to the toluene solution. The solution was 
cooled and 1-chloro-N-phenethylacetamide (42.3 g) was collected by filtration, washed and 
dried. The product was analysed by LC (99.8 area%) and NMR. 

J H NMR 8 H (400 MHz, CDC1 3 ): 2.88 (t, 2H), 3.60 (dd, 2H), 4.05 (s, 2H), 6.62 (bs, 1H), 7.19- 
7.58 (m,5H). 

b) A mixture of potassium carbonate (31.5 g), 1-chloro-^-phenethylacetamide (15.0 g), 
ethyl (2 l S)-2-ethoxy-3-(4-hydroxyphenyl)propanoate (18.1 g) (see WO 99/62871) and 
acetonitrile (150 ml) was stirred and brought to the boil under reflux. After complete reaction, 
the mixture was cooled and the inorganic salts were filtered off and washed with acetonitrile. 
The remaining solution was reduced by distillation and the product was crystallised from 
ethyl acetate and hexanes. Ethyl (2S)-2-ethoxy-3-(4-{ 2-oxo-2-[(2- 

phenylethyl)amino]ethoxy}phenyl) propanoate (24.5 g) was collected by filtration, washed 
and dried. The product was analysed by LC (98.6 area%) and NMR. 
'H NMR 5h(400 MHz, CDC1 3 ): 1.18 (t, 3H), 1.26 (t, 3H), 2.86 (t, 2H), 2.96-3.01 (m, 2H), 
3.37 (dq, 1H), 3.58-3.68 (m, 3H), 4.00 (dd, 1H), 4.20 (q, 2H), 4.47 (s, 2H), 6.65 (bs, 1H), 6.79 
(dm, 2H), 7.14-7.36 (m,7H). 

c) A solution of ethyl (25)-2-ethoxy-3-(4-{2-oxo-2-[(2-phenylethyl)amino]ethoxy}- 
phenyl)propanoate (36.0 g) in THF (270 ml) was added to a solution of lithium hydroxide 
(6.51 g) dissolved in water (360 ml) . The mixture was stirred at room temperature. After 
complete reaction, the mixture was evaporated under reduced pressure to remove THF. After 
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evaporation, the reaction mixtum was coded tfroom temperamm mi xidiBei wjth 
hydrocUonc acid The acidified product was extracted with etby, aceta*. The ethy, ace*.e 
solemn was washed with water and evaporated to a reduced volume. The product was 
crystal from ethy, acetate and diisopropy, ether. (2S)-2-Ethoxy-3-(4-(2-oxo-2-r(2 
phe„y,e ft y 1 ,annno ] ed 1 oxy )p heny,,- P ro P ano i c acid (28.0 g, was filtered off and washed with 
dusopropyl ether and dried under vacuum. 

-HNMR 6*400 MHs, CDC,,: 1.20 ft 3H), 2.85 <fc 2H), 3.00 (dd, 1H>, 3.10 (dd, ,H) 3 46 

d) Dimethylsulfoxide (DMSO) (2750 mL), potassium hydroxide powder (244 g) and US! 2 
«^-3<4- { 2.xo-2- [( 2-pheny^^^ Mid (250 ' j^" 

shrred a, approximafcly 18 - C for ca 20 minutes. 1-Bromoh.xane (344 g = 292 mL) was 
-ded over 2.5 hours. The .action mixture was stirred for approximLy 10 ZZ 
Dnsopropy, ether (1000 mL) was added followed by fihrauon, extraction and se^adon of 

7 DMSO TO """" " ^ ^ < 2 *>°°° The 

w ™ r r with 4M Hci(a,> c9so ^ Msoprowi ^ ^ ^> - 

wate (2500 mL) were added Mowed by extracdon. The layers were separated (pH-2 o, an 
layer and the diisopropyl ether layer was washed with wa*, (2500 mL). The diisopropy. 
ether layer was concentrated in vacuo «o a clear, very viscous oil. Yield 317 g , assay 88 1 % 
corrected yield 91.1%, LC-puritv 97 2% e,. 07 s« , „ ' ' 

with reference sample. ^ W "= " 

Zzzzz? °- 7 "- 85 <m ' 3h> ' uo * 3H) - u4 - 129 — 

3.45-3.58 (m, 3H), 3.98 (m, ,H), 4.32 and 4.59 (2s, 2H, rotamers), 6.68 and 6.80 (2dm 2H 
rotamers), 7.02-7.31 (m, 8H). ' 

Calcium salts of r 7^-Fth oxy-3-f4-(2-rh ft vvir,- r K^ y1 ^ Tl)nmil1n1 „ 
oxoethoxy ) Phenyl ^prop anoic ar.irf 



Example 1 
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(0.52g) was dtssolved in isopropanol (23 m]/g), NaOH (0.94 tnole eqniv) was added together 
w.th water (0.5 nU/g) f „Uowed by addition o, CaC, (0.95 mole equiv). The soludon wi 
sdxred a, 40-C, and NaCl was fonned. The Nad was then Altered offand the excess of water 
m the fdtrate was evaporated off using ^ ^ ffA ^ ^ 

50/50 (23 ml/g), was added. The product (0.48 g, was collected by filtration 
H-NMR (400 MHz, DMSO-d-6): 

1*3 £T ^T' ^ (1H ' 6 5 (1H> dX ^ (1H * * 4 3 (1H ' S) ' 3 - 65 ^' 

2H b ™ (1H ' (2H ' ^ ^ (2H ' ^ ^ « «* 2 ' 6 « 1-45 

(2H, br s), 1.2 6H, br s), 0.95 (3H, m), 0.8 (3H, m). 



Example 2 



!„ r „ in iS0Pr ° PyI ^ 00 *- NaOH <" ™* was added 
^^^^^^^^^^^ 

surred tn roo m tentperarure and the water phase was discarded. The organic phase was 
evaporated with >PA (10 ntl/g), then one tnore portion o, CaC 2 dissolve, in water (0.5 nWg) 
-added a, tncreased tentperahne (50»C), and antisolvent, diisopropytether (,0 nWg) was 

The s htrry was cooled to 0«C, and the prodnc, (3.48 g) was fflteted off and 
as calctnn, chlonde a^thoxy-S^lZ-thexy^-phenyleftyDamino]^ 
oxoethoxy}phenyl)propanoate dihydrate 
'H-NMR (400 MHz, DMSO-D6): 

asSi ' ( • m),2 - 7(2H,mX '• 5(2H ' brm) - 1 - 2(6H ' tes) - I0 < 3H '<>- 
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Magnet salts 8^ 3=2^5^^ 
pxoethoxvlohenvnprnpsm,^ ^ 



Example 3 



(25)-2-B.hoxy-3K4-(« 

dtsso.ved a9S% eftanol, folWa by ^ of Mg(0Ac)2 . 4H2O (] m J " * 
solohon was stirred a. room temperatu e , foUowed by on ^ 

ao -nvs). n. sluny was stirred at room temperamre> ^ ^ _ J 

filtrahon to g,ve a ntagneshun sal, of (2^ox y -3K4-(2-0 M x yi (2.phe nyle « hy , )ainillo] . 2 . 
oxoethoxyjphenyDpropanoate which was analysed by XRPD. 



Example 4 



» n "^- 3 - (4 - 12 - [h ^P-»^ »)™lno]-2-oxcc.hoxy )p heny 1 ) pro pa„oa,e 
(0.10 g) was delved in isopropanol (19 ml/g), NaOH (1 mole eqniv) was added together 

hned - 40'C. overnight. The solution was then clearfdtered and the filtrate was evaporated 
c .dryness ft ,owed hy addition of hexane („ ^ ^ „ A (2nd/g) , ^ ^ 'J" 
shned a, ambient temperature. Magnesium (25)-2 <ttl oxy.3.(4-{2-(nexyl(2. 

-H^ir n0 ^ OXOe * MylPhenyl) ~^ (0 °" * ~ ^ filtration 

H-NMR(400MHz,CD 3 CN): 

It; 7 ;! r; m) ' " <1Hi * 66 (1H - d> - 4 - 7 011 s) - 44 < ,h - * 3 - 8 «*■ «* 3.5 < 3H m) 

Properties 

1) Examples of properties of Calcium chloride salt of (2S,-2-B«hoxy-3-(4-{2-(hexyI(2- 
phenylethyDaminol^-oxoethoxyJphenyDpropanoie aeid dihydrate. 
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DSC showed an endotherm with an eYtr*™.** a 

weightless* / T extrapolated onset temperature of 80°C. TGA showed a 

J k 1 ™L 24 " ,50 ° c Dsc ™ " P« ~* - y 

*ve e ltlngpomt . CrysWs oftheCalciunr chloride rt rf{I ^M taj L 4 ' 

bdow and are shown in Figure A = tabulated 
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Figure A, XRPD pattern of Calcium chloride 



phen y lethyl)axnino]-2-oxoethoxy}phenyl) P ropanoicacid 



salt of (2^)-2-Ethoxy-3-(4-{2-[hexyl(2- 
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2) Examples of properties of Magnesium salt of (2S)-2-Ethoxy-3-(4-{2-[hexyl(2- 
phenylethyl)amino]-2-oxoethoxy}phenyl)propanoicacid 

DSC showed an endotherm with an extrapolated onset temperature of 131°C. TGA showed a 
weight loss of 1.8 % w/w between 24-70°C, 2.6% w/w between 70-1 10°C and 3.3% w/w 
between 1 10-160°C. DSC analysis repeated on purer sample may give a higher melting point. 
Crystals of the Magnesium salt of (2S)-2-Ethoxy-3-(4-{2-[hexyl(2-phenylethyl)amino]-2- 
oxoethoxy}phenyl)propanoic acid (obtained by way of the example above and/or by other 
ways) were analyzed by XRPD and the results are tabulated below and are shown in Figure B 
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2-Theta - Scale 

Figure B, XRPD pattern of Magnesium S a.t of (2S)-2-E4oxy-3-(4-(2-[hexyI(2- 
phooylethyDamtooJ^-oxoothoxyJphenyDpropanoicactd. 
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BIOLOGICAL ACTIVITY 

Compound A was tested in the assays described in WO 03/051821. 

The compounds of the present invention have an EC 50 of less than 0.5nmol/l for PPARoc a 
The compounds of the invention are more potent with respect to PPARa than with respect to 
PPAR y . It is believed that this relationship is important with respect to the pharmacological 
activity of the compounds and to their therapeutic profile. 

In addition the compounds of the present invention exhibit improved DMPK (Drug 
Metabolism and Pharmacokinetic) properties, for example they exhibit improved metabolic 
stability in vitro, and also exhibit favourable dose response curves in vivo. The compounds . 
also have a promising toxicological profile. 



